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ABSTRACT 

During tlie 1997 Upper Cook Inlet. Alaska commercial salmon fislling season a test fishery was 
used to estimate tlie timing of the s0ckej.e salmon O~ZCOI~J~I~CI~ZIS ~ e r k c l ,  run as it passed a trailsect 
along the southern boundary of the management area. The test fislieq. operated fiom 1 July to 30 
July and captured 2,245 sockeye salmon representing 1,655 CPUE points. Mean date of the run 
was 16 July, arid the test fishery encompassed approximately 97% of the total run. 

KEY WORDS: Salmon, Oncorlymh~u,  Upper Cook Inlet, Alaska, test fishery, migratory 
behavior 





INTRODUCTION 

I11 1979 the Alaska Department of Fish and Game (ADFkG) began a test fishing pro-ject near the 
southern boundary of the Upper Cook Inlet (UCI) salmon n~anagement area (Figusel). The 
objective of this project was to estimate the total run of sockeye salmon Onco1~17~~t1cl~~rs ncl.k,-rr, to 
UCI before salmon reached conmercial harvest areas. Such information has helped ADF&G 
management biologists set commercial fishing times and areas to harvest sockeye salmon surplus to 
spawning needs. Test fishing results have been reported annually since 1979 (Waltemyer 1 983a, 
19S3b, 1986a, l986b, Hilsinger and Waltemyer 1987, Hilsinger 1988, Tarbos and Waltemyer 
1989, Tarbox 1990, 1992, 1994, 1995, 1996,1997). This report presents the results of the 1997 test 
fishing project. 

METHODS 

Test Fishing 

Sockeye salmon returning to Upper Cook Inlet were sampled by fishing geogaphically fixed 
stations between Anchor Point and Red River Delta (Figure 1). Stations were numbered 
consecutively from east to west. Station locations were determined from LORAN C coordinates. 
A chartered test fishing vessel sampled stations 4 - S daily. To increase sampling pon.er an 
additional station (6.5) was sampled every other day. 

Smlpling started on 1 July and continued through 30 July. The chartered vessel, F/V C'ouincr Kay, 
fished 366 nl (1,200 ft) of 2.1 cm (5  11s in) multifilament gill net during test fishing. Drift gill net 
~veb  had a filament size number of 531S6F. was 45 meshes deep, and was constructed of double 
knot Super Crystal shade number 1. 

All salmon captured were identified to species. ,411 sockeye salnlon were measured for length 
(mid-eye to fork-of-tail in mm). The number of each species caught at each station was expressed 
as a catch per unit of effort (CPUE) statistic: 

100 fm s 60 rnin s number of fish 
CPUE, = , 

fnl of gear x MFT 

lvhcre: CPUE, = CPUE for station s, and 
MFT = mean fishing time. 



Mean fishing time was calculated as: 

where: A = time net deployment started, 
B = time net fully deployed, 
C = time net retrieval started, and 
D = time net fully retrieved. 

Once deployed at a station, gill nets were fished 30 min before retrieval started. 

Daily CPUE (CPUE,) was calculated as: 

n 
CPUE, = C CPUE, 

s= 1 

The following physical and chemical measurements were taken at the start of each set: air 
temperature, water temperature (at 1 m below the surface), wind velocity and direction, tide stage, 
water depth, and water clarity. Air and water temperatures were measured using a YSI 
sa!inity/t_emperature meter. Unfortunately, the salinity meter malhctioned during the project. 
Wind speed was measured in knots and direction was recorded as 0 (no wind), 1 (north), 2 
(northeast), 3 (east), 4 (southeast), 5 (south), 6 (southwest), 7 (west), or 8 (northwest). Tide stage 
was classed as flood, ebb or slack by observing the movement of the vessel while drifting with the 
gill net. Water depth was measured in fm using a Simrad echo sounder, and water clarity was 
measured in m using a 17.5 cm secchi disk. 

Describing the Salmon Migration 

Catchability, the fraction of the available population taken by a defined unit of fishing effort, was 
estimated as: 



where: q ,  = estimated catchability on day d, 
r,, = adjusted c~unulative total ret~un on day d, and 
c,, = cumulative CPUE on day d. 

Passage rate, the expansion factor used to convert CPUE into estimated n~unbers of salmon passing 
the test fishing transect, was calculated as: 

PR = I/q, = passage rate (5  

Since the test fishery did not encompass the entire sockeye salmon run, the total CPUE for the test 
fishery was estimated after the season using the following relationship: 

H, 
CPUE, = CPUE, s , 

q , + z ,  

where: CPUE, = total estimated CPUE for the season, 
CPUE, = cumulative CPUE through final day, f, of test fishing, 

H, = total commercial harvest for the season 
H,,,, I - I  = total conlmercial catch through final day of test fishery (f+2). and 

2 = number of days it took salmon to travel from test fishery to con~mercial 
harvest areas. 

Estimates of CPUE, and CPUE, values were used to estimate daily and cumulative proportions of 
CPUE,, based on a non-linear model: 

where: y, = cumulative proportion of CPUE or return on day d, 
a and b = coefficients of model, 

d = day of observation. 



To calculate mean date of return, the following formula was used: 

M =  a h  

where: M = mean date of return. 

RESULTS AND DISCUSSION 

A total of 2,245 sockeye salmon, 203 pink salmon 0. gorbzrscha, 420 chum salmon 0. ketrr, 502 
coho salmon 0. kistitch, and 4 chinook salmon 0. tshawytscha, were captured during the 1997 test 
fishery (Table 1, Appendices A-D). Daily sockeye salmon catches ranged from 7 to 290 fish (Table 

1). 

Sockeye salmon daily CPUE values ranged from 7.4 on 13 July to 177.4 on 21 July. Cumulative 
total CPUE for the duration of the project was 1,655.8 (Table 1). Using post season commercial 
harvest figures, test fishing spanned approximately 97.1% of the total run. Therefore, total CPUE 
for the test fishery would have been 1,704.8 if test fishing had continued throughout the duration of 
the m. 

Sockeye salmon catches along the transect were similar to the distribution of CPUE values (Tables 
2 and 3). 

Examination of daily and cumulative proportions [estimated post season) of the sockeye salmon 
run to UCI suggested that 7.3% of the run had passed the transect prior to the start of test fishing on 
1 July and that the run was 89.8% completed at project termination (Appendix E; Figure 2). The 
mean date of the rn was 16 July, which was one day late relative to the historic average (Table 4). 

The total sockeye salmon run to UCI in 1997 was estimated to be 6.3 million fish of which 4.18 
million were harvested in the commercial fishery (Table 5). Estimated passage rate for the season 
was 3,695 sockeye salmon per CPUE index point. 

Water temperatures measured along the transect were relatively warm (9- 10" C) early in July and 
then warmed to a high of 12.0°C toward to the end of July (Appendix F). Air temperatures 
fluctuated between 13°C and 17°C during the project (Appendix F). Wind velocities were generally 
low to moderate. However, winds of 20 knots or greater were recorded on eight days (Appendix 
F). Wind direction was variable. 

During the commercial salmon fishing season five estimates of the sockeye salmon total run were 
made (Appendix G). Passage rates varied from approxin~ately 2,900 sockeye salmon/index point 



prior to 14 July to 3,741 sockeye sa lmonhles  point on 21 Julj.. Estimates of run strength were 
made at critical points in the fishery. Historically, early run estimates are high. This pattern was 
true for the 1997 season. Early estimates indicated a return of 12 n~illion sockeye salmon. 
However, estimates used for management early in the season were based on a bias corrected return 
estimate of 5.4 million sockeye salmon. At the mid-point of the return the estimates tended to 
cluster around 5-7 million sockeye salmon. By 21 July the estimate of 6.6 sockeye salmon was 
very close to the actual total return of 6.3 million sockeye salmon. 
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Table 1. Summary of sockeye salmon fishing effort, daily and 
cumulative catch, and daily and cumulative CPUE, 
Upper Cook Inlet offshore test fish project, 1997. 

Mean Catch CPUE 
Number Fishing Mean 

of Time Length 
Date Stations ( m h )  Daily Cumul. ~ a i l y  Cumul. (mm) 

01- Jul 
02-Jul 
03-Jul 
04 - Jul 
05-Jul 
06- Jul 
07-Jul 
08-Jul 
09-Jul 
10-Jul 
11- Jul 
12 - Jul 
13 - Jul 
14 - J u ~  
15- Jul 
16 - Jul 
17- Jul 
18- Jul 
1_4-_T~l 
20-Jul 
21-Ju~ 
22- Jul 
23- Jui 
24 - Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Ju~ 
30-Jul 



Table 2 .  Estimated sockeye salmon catch by date and station, 
Upper Cook Inlet offshore test fish project, 1 9 9 7 .  

Station Number 

Date 4  5  6 6 . 5  7  8  Total 

Total 1 3 6  4 7 9  6  8  6  1 8 4  4 8 4  276 2 2 4 5  

% 6.1 2 1 . 3  3 0 . 6  8 . 2  2 1 . 6  1 2 . 3  1 0 0 . 0  



Table 3. Estimated sockeye salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1997. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

01-Jul 
02 - Jul 
03- Jul 
04- Jul 
05-Jul 
06-Jul 
07- Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jul 
12 - Jul 
13-Jul 
14- J u ~  
15-Jul 
16 - Jul 
17-Jul 
18-Jul 
19-Jlnl 

20-Ju~ 
21-Jul 
22-Jul 
23-Jui 
24- Jul 
25-Jul 
26-Jul 
27-Jul 
28-Jul 
29-Jul 
30-Jul 

Total 106.6 356.1 501.2 143.2 348.2 200.5 1655.8 



Table 4. Mean date of the sockeye salmon run across Anchor Point 
transect, Upper Cook Inlet offshore test fish project, 
1979-1997. 

MeanDa tea 

Year Coded Calendar 

July 11 
July 15 
July 06 
July 17 
July 15 
July 11 
July 15 
July 16 
July 18 
July 13 
July 14 
July 1-8 
July 17 
July 17 
July 14 
July 19 
July 15 
July 13 
July 16 

July 15 

a Day (1) = June 2 4 .  File: otf97t4 .doc 



Table 5. The 1997 Upper Cook Inlet commercial salmon harvest. 

Culumative Culumative 
Dav Harvest Harvest Percent 

File: otf97t5.xls 
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Figure 1 .  Location of fishing districts and offshore test fish transect in Cook Inlet, ,4laska, 1997.. 
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Appendix Al. Summary of pink salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1997. 

Mean Catch CPUE 
Number Fishing 
o f Time 

Date Stations (rnin) Daily Cumul. Daily Cumul. 



Appendix A2. Estimated pink salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1997. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

Ol- Jul 
02- Jul 
03-Jul 
04- J u ~  
05-Jul 
06-Jul 
07 - Jul 
O8- Jul 
09- Jul 
10- J u ~  
11 - J u ~  
12 - J u ~  
13- Jul 
14 - Jul 
15 - Jul 
16- Jul 
17- Jul 
lG-ZGl 

19-Ju~ 
20-Jul 
21-Ju~ 
22- Jul 
23- J u ~  
24 - Jul 
25-Jul 
26- Jul 
27-Jul 
28-Jul 
29- Jul 
30-Jul 

Total 2 7 2 9 4 0 10 5 8 3 9 203 

% 13.3 14.3 19.7 4.9 28.6 19.2 100.0 



Appendix A3. Estimated pink salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1997 

Station Number 

Date 4 5 6 6.5 7 8 Total 

-- - 

Total 22.3 22.1 30.1 8.0 4 4 . 2  31.0 157.7 



Appendix B1. Summary of chum salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1997. 

Mean Catch CPUE 
Number Fishing 

o f Time 
Date Stations (rnin) Daily Cumul. Daily Cumul. 



Appendix B2. Estimated chum salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1997. 

Station Number 

Date 4 5 6 6.5 7 8 Total 

Total 13 8 3 158 18 112 3 6 420 



Appendix B3. Estimated chum salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1 9 9 7 .  

Date 

Station Number 

Total 

Total 9 . 6  6 3 . 5  116.1 1 3 . 9  77.1 2 5 . 5  305.7 

% 3 . 1  20.8 38.0 4 . 5  25.2 8.3 100.0 



Appendix C1. Summary of coho salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1997. 

Mean Catch CPUE 
Number Fishing 
o f Time 

Date Stations (min) Daily Cumul. Daily Cumul. 



Appendix C2. Estimated coho salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1997. 

Station Number 

Date 4 5 6 6 . 5  7 8 Total 

- 

Total 1 2  7 8 14 3 2 3 1 5  7 8 9 5 0 2 



Appendix C3. Estimated coho salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1997. 

Station Number 

- 

D a t e  4 5 6 6.5 7 8 Total 

Total 



Appendix Dl. Summary of chinook salmon fishing effort, 
daily and cumulative catch, and daily and 
cumulative CPUE, Upper Cook Inlet offshore 
test fish project, 1997. 

Mean Catch CPUE 
Number Fishing 

o f Time 
Date Stations (min) Daily Cumul. Daily Cumul. 



Appendix D2. Estimated chinook salmon catch by date and 
station, Upper Cook Inlet offshore test fish 
project, 1997. 

Station Number 

Date 4 6 6 . 5  7 8 Total 

Total 0 0 1 1 2 



Appendix 03. Estimated chinook salmon CPUE by date and station, 
Upper Cook Inlet offshore test fish project, 1 9 9 7 .  

Station Number 

Date 4 5 6  6 . 5  7  8  Total 

Total 0 . 0  0 . 0  0 . 7  0 . 8  1 . 6  0 . 0  3 . 2  



Appendix E l .  Entry pattern of sockeye salmon into Upper Cook Inlet, Alaska, 
1997, estimated from daily CPUE measured at the latitude of Anchor Point 

Change in Change in 

Day Date Input Y Estimated Y Residual input Y estimated Y 

file: otf97el .xis 



Appendix F. Chemical and physical observations made in Upper Cook 
Inlet, Alaska during the conduct of the 1997 
offshore test fish project. 

Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) ~ i r ^  Stage- (ppt) ( f )  (m) 



Appendix F. (p 2 of 5 )  

Air Water Wind 
Temp. Temp. Vel. 

Date Station (c) (c) (knots) 

Water 
Wind Tide Salinity Depth Secchi 
~ i r *  Stage- (ppt) (f) (rn) 



Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) ~ i r ^  Stage- (ppt) ( f )  (m) 



Air Water Wind Water 
Temp. Temp. Vel. Wind Tide Salinity Depth Secchi 

Date Station (c) (c) (knots) ~ i r *  Stage- (ppt) (f) (m) 



Air Water Wind Water 
Temp. Temp. Vel. Wind Tide salinity Depth ~ecchi 

Date Station (c) (c) (knots) ~ i r ^  Stage- (ppt) ( f  (m) 

A Wind direction code l=north,2=northeast,3=east,4=southeast, 
5=south,6=southwest,7=west,8=northwest 

- Tide stage code l=high,2=10~,3=ebb,4=flood 



Appendix G.1. Total run estimates 
for sockeye salmon, 
Upper Cook Inlet, 1997. 

rota1 Run Estimate Based o n  Offshore Test Fishina Information I 

j 1 j I I I 

-- 
Cumulative Catch 

4ssume 15 July is mean 50% point of run across transect (On Time) I 
=it of 1997 data to 1979-1 996 data i I 

I 

. -- - - 

1997 cumulative 

I 

! 
i 

i I 
You need to enter data only in cells with light gray shading. 1 1 
You can sort the followina list bv MSS to rank estimates in order of best fit 1 



A p p e n d i x  G.1. ( p .  2 of 10). 

Offshore Test Fishing Total Run Estimates for 1997 
I 

I I I I I 

Passage Rate (Total Run/Cumulative CPUE) 1 2,894 j Based on 7-Jul harvesj 
Total cpue for season, if 15 July is 50% point: I 1 1 

1 

1 
I 

I I I I 4 

Run Estimate Based on Average Timing (15 July 50% Point 1 

~ u n  ~stirnetes ~ a s e d ' o n  ~ o d e l l ~ e s u l t s  (Fit of current year to Past years) 

1 /Run Remaining 

I 
Run 1 

Remaininq 
Estimated Total CPUE IEstlmated 1 1 

(836,458) 

Year I =  /Current Total Run Previous Dav Timinq 
2,127,324 1979 

Difference 
691 Early 5 days! 1,290,866 0.003041 735 44 

1980 428 0.01 382 / 470 42 11,360,330 /Early 9 days' 523,872 1 
1981 
1982 

0.01 090 / 478 / 439 
0.00087 1 1,467 1 1,375 

547,026 
3,409,507 

1983 j 0.00038/ 1,6551 1,592 1 63 

39 11,383,484 1 Early 9 days 

4,790,097 p n  Time 1 3,953,639 / 
92 4,245,965 1 Late 2 days 

? 984 
-- 

I 0.00207 / 855 1 807 / 48 !2,474,642 IEar!y 4 days1 ? ,638,? 84 1 I 
1985 1 0.00135/ 1,2121 1,132i 80 i3.507.914 o n  Time 1 2,671,456 i 

3,218,482 / 
5,487,628 / 
2,069,438 1 
1,675,810 1 

-1 
5,444,213 1 - 

1986 1 0.00083/ 1,401 
1987 / O . O O O Z ~ ~  2,185 
1988 1 0.001821 1,004 

1,321 / 80 14,054,940 iLate 1 day 
2,084 / 101 16,324,086 /Late 2 days 

9,201,038 ,Late 2 days 1 8,364,580 

2,905,896 /Early 2 days 
2,512,268 /On T~me 
12,480,301 /Late 3 days 
6,280,671 i Late 2 days 

10 

94 1 

1992 

63 
76 
(8) 
72 

0.00005 j 3,179 1 3,169 

1989 / 0.004051 8681 792 
1990 
1991 

1993 
1994 
1995 

0.00002/ 4,3121 4,320 
0.00020 / 2,170 1 2,098 

0.00058 1 1,368 / 1,313 
0.00041 1 2,001 ; 1,888 
0.0001 9 I 1,841 / 1,806 

1 55 13,959,427 Early 1 day 
113 15,791,531 lLate 4 days 
35 15,328,440 /On Time 

3,122,969 
4,955,073 / 
4,491,982 1 

1996 / 0.000251 1,4961 1,474 / 22 14,329,900 1 3,493,442 I 



A p p e n d i x  G. 1. ( p .  3 of 10). 

Total R u n  Estimate Based on Offshore Test Fishing Information 
I I 

1 
I I I I I 

Assume 15 July IS mean 50% po~nt of run across transect (On T~me) I I 

I 
1 - 

Fit of 1997 data to 1979-1 996 data 1 I I I I 

I I I I 
You need to enter data only in cells with light gray shading. 
You can sort the followina list bv MSS to rank estimates in order of best fit 



Appendix  G .  1. ( p .  4 of lo) . .  

Offshore Test Fishing Total Run Estimates for 1997 1 
I I 

1 
I 

I I I 

Passage Rate (Total RunICumulative CPUE) 
Total cpue for season, if 15 July is 50% point: 

I 

3,078!Based on 

/ 
I 

1 
I 
I 

I I I ! ! I 

I I I I I I I I 

, 
1 I -Jul/ harves 

i 
I 

Run Estimate Based on Average Timing (15 July 50% Point 
/Run Remaining / (1,847,943) / 
I 

Run Estimates Based on Model Results (Fit of Current Year to Past Years) 

I 1 

I 

i 
Run 1 

Remaining 1 
1 , I  07,245 / 

305,846 1 
277,589 / 

3,926,286 i 
4,026,327 
1,504,790 ' 
3,012,350 
3,538,838 ; 

Estimated iota1 CPUE /Estimated 1 

1987 i 0.00037i 2.5871 2,496 1 91 17,963,202 Late 2 days I 6,115,259 
I 

Year MSS Current 
960 
700 
691 

1,226 
1,144 

1,304 
1,244 
4,121 
2,435 

1988 1 0.00299 

4,211,663 / 
3,049,411 1 

4,012,629 IEarly 2 days8 
3,828,739 jOn Time 

78 
100 1989 

1990 
1991 

Previous Dav 
899 
635 
631 

1979 1 0.00556 
1980 1 0.02441 

1982 

2,164,686 I 
1,980,796 0.00647 

0.00003 
0.00025 

1992 
1993 
1 994 

6,059,606 /On Time 1995 1 0.000221 1,9691 1,942 

1,775 
1981 

0.001 32 1 1,876 

-1 
5,647,378 1 

7,781,683 1 
3,090,042 1 
5,770,505 i 

4,194 

0.00004; 3, 128 
0.00085 1 1,604 
0.00059/ 2,475 

1996 1 0.000301 1.5911 1.568 1 23 14,897,354 1 

27 

101 15,774,229 :Late 2 days 

Difference /Total Run I Timinq 

0.02060, 

(73) 112,684,669 (Late 3 days 

59 15,874,270 On Time 

61 
64 
60 

1983 

2,955,188 /Early 5 days 
2,153,789 1 Early 9 days 
2,125,532 /Early 9 days 

0.00052 / 1,9081 I ,849 

2,379 J 56 17,495,321 I Late 2 days 

? 984 
1985 
1986 

9,629,626 /Late 2 days 
4,937,985 /Early 1 day 
7,618,448 /Late 4 days 

3,1571 (28) 
1,547 1 58 

I 0.00363/ 1,089 
0.002121 1,579 
0.00126/ 1,750 

2,363 

? ,027 62 j3,352,733 Early 4 days 
1,486 / 93 14,860,293 /On Time 
1,664 / 86 15,386,781 /Late 1 day 

1 12 



Appendix G. 1. (p .  5 o f  10). 

Total R u n  Estimate Based  o n  Offshore Test  Fishing Information I 
I 

I I I 

Assume 15 July is mean 50% po~nt  of run across transect (On T~me) 1 i I - 

Fit of 1997 data to 1979-1 996 data i I 1 

I I I I 1 4 

You need to enter data only in cells with light gray shading. 1 1 

I 
I 

You can sort the following list by MSS to rank estimates in order of best fit 1 
I I 



Append ix  G . l .  ( p .  6 of 10). 

Offshore Test Fishing Total Run Estimates for 1997 I I 

I I I 

Passage Rate (Total RunlCumulative CPUE) 
Total cpue for season, if 15 July is 50% point: 

I 

2,873 

, I I I I I 

Run Estimate Based on Average Timing (1 5 July 50% Point I 
/Run Remaining 1 (2,964,650) 1 1 
I 

Based on 

I 

14-Jul harves 
1 
I 



Appendix  G .  1. ( p .  7 of 10). 

l ~ o t a l  Run Estimate Based on Offshore Test Fishinq Information i I 
I I I I I I I -- 1 

I I 

I You need to enter data only in cells with light gray shading. 1 1 ! 
You can sort the followinq list by MSS to rank estimates in order of best fit 

I 

IDaily Drift I 1 -- 
i Daily Set 1 

----- 1 
Residual in District I I 

I 

I 

Fit of 1997 data to 1979-1 996 data I I I 

i Drift (40% expploitation, if full district; 2 

1997 cumulative ~ c 
-- 

1997 cumulative cDue 

Assume 15 Julv IS mean 50% ~ o ~ n t  of run across transect (On T~me)  ~ 
: 

--- 1 
I 



Appendix G .  1. ( p .  8 of 10). 

loffshore Test Fishing Total Run Estimates for 1997 
I 

Passage Rate (Total Run/Cumulative CPUE) 

I 1 4 I I I 

Run Estimates Based on Model Results (Fit of Current Year to Past Years) 

1,552 

Run Estimate Based on Average Timing (1 5 July 50% Point 
/ Run Remaining 1,735,717 / 

I 

Year /MSS 
Estimated 
Total Run 
3,728,446 
3,l 56,857 

Estimated Total CPUE 
Current /Previous Dav /Difference 

I 
18-Jut / harvest 

5,464,163 

I 

1 

I 

3,521 

1 Run 
Timing Remaining 1 

1981 / 0.020321 872 

1979 / 0.004251 1,059 
1980 1 0.023231 897 

Based on ---- 

Early 5 days 
Early 9 days 
Early 9 days 858 / 14 13,070,071 

1,058 j 1 
882 / 15 

0 1 
(571,589)l 
(658,375)l 

I 0.00124/ 1,8281 1,866 / (38) 16,435,882 1 Late 2 days 
0.001 591 1,6731 1, A I , I L ~ /  TO (51 jj5,890,170 On Time 

? 984 1 0.002581 ? ,?51 /  1,1561 (5) /4,052)353 Early 4 days, 

1 2,707,436 / 
2,161,724 1 

323,907 1 
1985 / 0.00164; 1,601 / 1,624 / (24) 15,636,326 On Time 1 1,907,880 / 

2,186,369 1 
4,136,850 / 
1,035,093 1 
1,293,936 j 
5,549,998 1 
3,317,965 1 
3,876,316 1 
1,457,579 / 
4,221,347 / 
1,921,259 / 

1986 1 0.00131/ 1,6801 1,7151 (35)/5,914,815 1 Late 1 day 

1996 1 0.00214/ 1,3561 1,392 / (36) 14,773,819 / 1 1,045,373 1 

1987 1 0.00121 / 2,234 
1988 I 0.002161 1,353 
1989 / 0.00490/ 1,427 

2,317 
1,366 
1,427 

(83) 17,865,296 Late 2 days 
(1 3) 14,763,539 Early 2 days 

On Time 
,Late 3 days 
Late 2 days 

(0) '5,022,382 
9,278,444 
7,046,411 

1990 1 0.00313i 2,6351 2,8291 (1 93) 
1991 1 0.00176/ 2,001! 2,082 

7,604,762 1 Late 2 days 
(81) 

1992 / 0.00336/ 2,160! 2,290 (1 30) 
(33) 15,186,025 /Early 1 day 
(69) 17,949,793 I Late 4 days 
(58) 15,649,705 1 On Time 

1,506 
2,327 
1,662 

1993 / 0.001461 1,473 
1994 / 0.00099 
1995 / 0.00241 

2,258 
1,605 



A p p e n d i s  G.l. ( p .  9 of 10). 

Total R u n  Estimate Based on Offshore Test Fishinq Information 
I I I I I 1 I 

-- 
I I , 

Residual in District i 166,523 

I i I I I 

-- 
I 

I 
F I ~  of 1997 data to 1979-1 996 data I I i 

You need to enter data only in cells with light gray shading. 1 1 
You can sort the following list by MSS to rank estimates in order of best fit 

. - . - -- -- - - 
I Drift (40% ex~~lo i ta t i 'on .  if full district: 25%. if red 

Assume 15 Julv 1s mean 50% ~ o ~ n t  of run across transect (On T~rne) I I I 

I 

I 

# 8 . - 
/Set (70 I _-_____---- 1.-- I --- I 

1997 cumulative C D L ~  
I i 

I 

I I I 
I 

I I I I I I 

I 



Appendix  G.1. ( p .  10 of 10).  

[offshore Test Fishina Total Run Estimates for 1997 i I I 

1 ~ a s s a a e  Rate (Total Run/Cumulative CPUEl I 3.741 /f3ased on i 21 -Jul i harvesi 

I I I I I I I 
l ~ u n  Estimate Based on Averaae Timina 115 Julv 50% Point I 5.805.6191 / 

" 

Total cpue for season, if 15 July is 50% point: 
I 

1,552 / I 
I 

" - ,  I 1 

I 

1 Run Remaining 
I I 

I 

1,731,960 1 I I 

I I 

Estimated fotal  CPUE IEstimated 1 1 Run 
i 

Run Estimates Based on Model Results (Fit of Current Year to Past Years) 

Year 
1979 

33 i3,590.880 , ~arl;  9 days1 (482.779) 1 
33 13,494,332 i Early 9 days/ (579,327) / 
(5) /6,556,347 /Late 2 days 1 2,482,688 / 

1980 1 0.02441 
1981 1 0.02227 
1982 1 0.00159 

1 I ' 1 -- 
1985 - / 0.00174/ 1,5631 1,558 1 5 i5.846,767 ,on i i m e  1,773,108 / 

I 

I- MSS 
0.00464 

Current 1 Previous Dav 
1,089 / 1,065 

1983 1 0.00252 1,5761 1.588 1 (12)/5.894,873 /On Time I 7,821,214 i I 

I 
I 

Difference /Total Run I Timing j Remaininq / 
24 14,073,659 /Early 5 days/ 0 1 

960 
934 

1986 / 0.001711 1,614 

927 
901 

1996 I 0.002861 1.301 / 1.301 / 0 14,866,695 I / 793.036 1 

1,6171 (3)/6,035,898 /Late 1 day / 1,962,239 / 
2,0861 (38)/7,660,985 /Late 2 days / 3,587,326 1 

1,7531 1,758 

2,048 
1,345 
1,447 
2,209 
1,828 
1,884 

1,331 
1,424 
2,315 
1,862 
1,947 
1,417 
2,129 

1987 1 0.00230 
1988 j 0.00214 
1989 1 0.00449 
1990 / 0.00657 
1991 
1992 

14 
23 

(1 06) 
(34) 0.00323 

0.00627 
1993 
1994 
1995 

0.001991 1,417 
0.00172 1 2,099 
0.00372 / 1,497 1,5121 (1 5)/5,598,008 (On Time 

5,031,287 1 Early 2 days1 957,628 1 

1,524,349 / 

(63) 17,046,532 /Late 2 days / 2,972,873 

1,337,612 1 
4,189,622 / 

5,411,271 /On Time 

(0) 15,301,742 /Early 1 day 
(30) 17,851,800 /Late 4 days 

8,263,281 

1,228,083 
3,778,141 , 

Late 3 days 
6,836,415 Late 2 days 1 2,762,756 








